Introduction {#sec1-1}
============

Pancreatic cancer (PC) is a disease with a 5-year survival rate below 5%, and most patients die within 2 years of diagnosis.\[[@ref1][@ref2]\] Even with curative resection, the median survival time for patients with resected PC is only 8--12 months.\[[@ref3][@ref4][@ref5]\] Given the absence of early signs or symptoms of PC, 65--70% of patients show nodal or distant metastases to the liver, peritoneum, lungs or bone by the time of diagnosis.\[[@ref6]\] Metastasis to the brain is quite rare and usually predicts very poor prognosis.\[[@ref6][@ref7][@ref8]\] Although the treatment strategy tends to be palliative for advanced PC with brain metastasis, several reports have described aggressive surgery for brain metastasis resulting in long-term survival.\[[@ref7][@ref9][@ref10][@ref11]\]

We describe a case of advanced PC in which brain metastasis was the first manifestation and was treated surgically. Although gross total resection of the tumor was performed, the patient died 3 months postoperatively. We review the literature and discuss the indications for surgical resection.

Case Report {#sec1-2}
===========

A 68-year-old man presented to our hospital with a 1-month history of slowly progressing altered mental status and gait disturbance. On neurological examination, the patient displayed disorientation with mild left hemiparesis and facial palsy. Magnetic resonance imaging revealed a mass lesion comprising solid parts and multiple cysts in the right temporoparietal region. The mass demonstrated irregular ring-enhancement on contrast administration and was accompanied by extensive perifocal edema \[Figure [1a](#F1){ref-type="fig"}--[c](#F1){ref-type="fig"}\]. We suspected metastatic brain tumor and performed whole-body computed tomography (CT). Although no obvious lung cancer was identified, abdominal contrast-enhanced CT revealed multiple hypodense lesions at the head of the pancreas with enlargement of the para-aortic lymph nodes \[Figure [2a](#F2){ref-type="fig"} and [b](#F2){ref-type="fig"}\]. Laboratory testing showed: Glutamic oxaloacetic transaminase, 30 U/L; glutamic pyruvic transaminase, 66 U/L; alkaline phosphatase, 606 U/L; lactate dehydrogenase, 347 U/L; and g-glutamyl transpeptidase, 362 U/L. These findings were consistent with biliary obstruction and liver damage. The carbohydrate antigen 19--9) level was 87 U/mL (normal, \<37 U/mL) and the carcinoembryonic antigen level was 193 ng/mL (normal, \<5 ng/mL). Advanced PC was diagnosed (International Union against Cancer tumor-node-metastasis classification, T3N3M1 stage 4) and very poor prognosis was predicted due to the presence of brain metastasis.

![(a and b) T1-weighted imaging after gadolinium administration revealed a tumor with irregular ring-enhancement in the right temporoparietal region (a: axial, b: sagittal). (c) Axial fluid-attenuated inversion recovery imaging revealed the tumor accompanied extensive perifocal edema](AJNS-10-35-g001){#F1}

![Contrast-enhanced computed tomography revealed multiple hypodense lesions at the head of the pancreas (a), and para-aortic lymph nodes enlargement (b), as indicated the arrows](AJNS-10-35-g002){#F2}

The patient underwent craniotomy with gross total resection of the tumor. Histopathological analysis revealed moderately differentiated tubular adenocarcinoma and immunohistochemical studies showed positive results for cytokeratin 7 (CK7) and negative results for CK20 and thyroid transcription factor 1, consistent with pancreatic adenocarcinoma \[Figure [3a](#F3){ref-type="fig"} and [b](#F3){ref-type="fig"}\]. Although symptoms improved postoperatively, the patient declined aggressive chemotherapy and radiotherapy because of the poor prognosis. The clinical condition of the patient deteriorated and he died under hospice care 3 months postoperatively.

![(a) Microscope analysis revealed the tumor to be a moderately differenciated tubular adenocarcinoma surrounded by an extracellular matrix (H and E, ×200). (b) Immunohistochemical stains showed that the tumor cells were positive for cytokeratin-7 (×200)](AJNS-10-35-g003){#F3}

Discussion {#sec1-3}
==========

Pancreatic cancer metastases to the brain are quite rare, occurring in 0.33% of PC cases.\[[@ref12]\] Similarly, metastatic brain tumor from PC comprises only 0.1--0.4% of all metastatic brain tumors.\[[@ref13][@ref14]\] Although several cases of PC with brain metastases have been reported, the majority of such cases have been identified postmortem.\[[@ref6][@ref7][@ref8][@ref15][@ref16]\] To the best of our knowledge, only 20 cases in which brain metastases from PC were identified ante-mortem have been reported until date, including the present case.\[[@ref8][@ref9][@ref10][@ref11][@ref12][@ref14][@ref17][@ref18][@ref19][@ref20][@ref21][@ref22][@ref23][@ref24]\] [Table 1](#T1){ref-type="table"} summarizes the clinical features. Patients have been predominantly female (17 female, 3 male), and 17 (85%) have shown other remote metastases such as the liver, lungs, lymph nodes or bone. In six patients (30%), brain metastases represented the first manifestation of PC, while all other patients developed brain metastases later in the clinical course. Prognosis was very poor, and most patients died within 3 months after the diagnosis of brain metastases. Only two patients had survived \>2 years at time their cases were reported.

###### 
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![](AJNS-10-35-g004)

In general, the treatment strategy tends to be palliative for brain metastases from PC, because of the extremely poor prognosis. Treatments of metastatic brain tumor from PC have included surgical resection, whole-brain radiotherapy, stereotactic radiosurgery and placement of an ommaya reservoir for cystic tumor.\[[@ref9][@ref10][@ref11][@ref17][@ref18][@ref19][@ref21]\] Given the radioresistant nature of most PCs, radiotherapy appears to offer little benefit.\[[@ref6][@ref12]\] On the other hand, aggressive surgical resection may prove effective. Nine reports have described surgical resection for metastatic brain tumor from PC, including our case \[[Table 1](#T1){ref-type="table"}\]. Survival periods appear significantly longer in cases with surgical resection (mean, 883.7 days) than in cases without (mean, 75 days; *P* = 0.03, Student\'s *t*-test). Moreover, the 5-year survival rate after surgical resection for brain metastasis (22%) was better than that of general advanced PC (\<5%). In our case, the patient died 3 months postoperatively due to due to worsening of the primary lesion. The prognosis was the same as for cases without surgical resection. However, the patient showed improved neurological symptoms and was able to spend the remainder of his life meaningfully and without neurological deficits. In this regard, surgical resection might be of benefit to some patients.

Contrasting with our case, Lemke *et al*.\[[@ref7][@ref9]\] reported two cases with long-term survival of \>5-year after surgical resection. To identify factors contributing to the prognosis, we analyzed the cases of 9 patients who underwent surgical resection, and divided patients into groups according to whether they lived \>8 months, as the median survival time for resected PC patients. The most significant factor was whether curative therapy for PC was performed (*P* = 0.02, Chi-square test). The presence of other remote metastases was not significant (*P* = 0.1, Chi-square test). Park *et al*.\[[@ref12]\] reported that cause of death was not usually related to nervous system metastasis. Hence, in patients for whom the primary tumor is uncontrolled, surgery for brain metastasis may not improve the prognosis. In our case, the patient had untreated PC with para-aortic lymph node metastases. Para-aortic lymph node metastasis is another factor associated with poor prognosis.\[[@ref3][@ref25][@ref26]\] This patient thus had very poor prognosis despite gross total resection of a brain metastasis.

On the other hand, oncocytic-type intraductal papillary mucinous neoplasm of the pancreas (IPMN)-derived PC may be a factor associated with good prognosis. IPMN has been deemed a precursor of PC with a very slow rate of progression.\[[@ref10]\] Chiang *et al*.\[[@ref10]\] reported a case of IPMN-derived PC with brain metastasis, in which brain metastasis represented the first manifestation and aggressive treatments, including surgical resection of the brain metastasis, radiation, and chemotherapy for PC, achieved long-term survival. They therefore recommended an aggressive therapeutic strategy for IPMN-derived PC.

Conclusion {#sec1-4}
==========

In general, the prognosis for PC patients with brain metastasis is very poor. Surgical resection of brain metastasis may play a very limited role and may allow long-term survival in patients for whom the primary PC is controlled or with particular oncocytic-type tumors such as IPMN-derived PC.

**Source of Support:** Nil

**Conflict of Interest:** None declared.
